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(57) ABSTRACT

A method of producing a semifinished confectionary product,
such as chocolate or similar, using at least one centrifugal unit
for simultaneously grinding and mixing at least some of the
ingredients of the semifinished product, and which includes
an elongated processing chamber with a substantially hori-
zontal axis, at least one inlet for the ingredients to be pro-
cessed and one outlet for the processed ingredients, and a
powered shaift fitted inside the processing chamber, coaxially
with the axis, and fitted with a succession of radial appendixes

arranged between the inlet and the outlet; the method 1includ-
ing the steps of loading at least a first ingredient of the semi-
fimshed product through the inlet; grinding the first ingredi-
ent inside the grinding and mixing unit by rotating the shafit at
a first speed; loading at least a second ingredient through the
inlet, after grinding; rotating the shait at a second speed to
orind and mix the ingredients to form a mixture of the same
grain size as the semifinished product; loading at least a third
ingredient through the inlet; mixing the third ingredient with
the previously ground mixture to form a further mixture;
bringing the further mixture to a given temperature to obtain
the semifimshed product; and transferring the semifinished
product to a storage or packaging station.

15 Claims, 2 Drawing Sheets
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METHOD FOR PRODUCING A
CONFECTIONERY SEMI-PROCESSED
PRODUCT, SUCH AS A CHOCOLATE-TYPE
PRODUCT

TECHNICAL FIELD

The present invention relates to a method of producing a
semifinished confectionary product, such as chocolate or
similar.

More specifically, the present invention may be used to
advantage for producing semifinished products containing no
or only a small percentage (less than 5%) of cocoa paste, and
in which the cocoa flavour 1s achieved using cocoa powder.

BACKGROUND ART

In practice, semifinished products containing substantially
no cocoa paste do not need particularly thorough conging,
unlike other mixtures 1n which conging 1s normally essential
to reduce the viscosity of the mixture, and especially to elimi-
nate some of the volatile components of the cocoa paste and
initiate chemical reactions to enhance the tlavour of the semi-
finished product.

The conventional method currently used 1s discontinuous,
and comprises loading the basic ingredients inside mixers
consisting of tanks fitted inside with agitators. After a first
mixing stage, the entire mixture 1s transierred to known cyl-
inder-type pre-refining machines, and then to known, conve-
niently also cylinder-type, refining machines, which gradu-
ally reduce the mixture to the desired grain size, normally of
less than 30 microns. The ground mixture 1s then transferred
to conging machines known as conges, and, when the mixture
in the conges reaches a given consistency, the other ingredi-
ents are added to make up the dosage, and the mixture 1s
pumped into storage facilities, pending further processing.
An example of such a system employing conging tanks 1s
described, for example, 1n US Patent Application US 2007/
0202241.

Though used for decades, the above method has various
drawbacks. In particular, the refining process 1s discontinuous
and slow, and 1nvolves bulky, high-cost machinery.

The conges normally used to process the semifinished
product are also bulky and expensive, and the processing
cycles are normally lengthy, to achieve a fluid enough product
for further processing.

Conventional methods also pose problems when making

production changeovers, which 1s a painstaking job, espe-
cially to clean the machinery.

DISCLOSURE OF INVENTION

It 1s an object of the present invention to provide a method
of producing a semifimshed confectionary product, such as
chocolate or similar, designed to provide a simple, low-cost
solution to the above drawbacks, and which 1n particular
produces semifinished confectionary products with the same
characteristics as known products, but much faster and with
no need for conging units or devices.

BRIEF DESCRIPTION OF THE DRAWINGS

A non-limiting embodiment of the present invention will
be described by way of example with reference to the accom-
panying drawings, in which:
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FIG. 1 shows a schematic, substantially block diagram of a
preferred embodiment of a system for producing a semifin-
1shed confectionary product in accordance with the teachings

of the present invention;
FIG. 2 shows a larger-scale section along line II-1I 1n FIG.

1.

BEST MODE FOR CARRYING OUT TH.
INVENTION

L1

Number 1 1n FIG. 1 indicates as a whole a system for
producing a semifinished confectionary product such as
chocolate or similar and comprising, for example, sugar,
powdered milk, vegetable fat, and cocoa powder, to which the
tollowing description refers, both 1n terms of ingredients and
production conditions, purely by way of example.

System 1 comprises a first and second centrifugal grinding
and mixing umt 2, 3 separate from each other; and a centrifu-
gal mixing unit 4 separate from units 2 and 3. Units 2, 3, 4 are
cascaded or arranged 1n series to continuously supply a semi-
fimished confectionary product of a given grain size, and
which conveniently contains at most 10% of over 30-micron
s1ze grains, and has a viscosity of roughly 4000 pascals/
second.

Each unit 2, 3, 4 comprises a substantially horizontal outer
casing 5, in turn comprising a tubular, preferably cylindrical,
shell 6 extending coaxially with a respective axis 7 and closed
at opposite ends by two end walls 9, 10. Tubular shell 6 and
end walls 9, 10 together define an elongated processing cham-
ber 12, which communicates with the outside through an 1nlet
A (shown schematically) for loading the ingredients for pro-
cessing, and an outlet B (shown schematically) for unloading
the processed ingredients.

A shatt 15, rotated by a motor reducer 16, extends, coaxi-
ally with axis 7, through end wall 10, and 1s {itted 1ntegrally
with one or more coiled rows of radial appendixes 18. Each
radial appendix 18 has a stem connected releasably to shaft
15, and 1s of such a length L (FIG. 2) that 1ts {ree-end surface
18a 1s separated by a distance D of 0.2 to 4 millimetres, and
conveniently of 2 millimetres, from the inner surface 6a of
shell 6 (FIG. 2).

Casing 5 also comprises an annular portion 20, which
encloses shell 6 and defines with 1t an annular chamber 21
communicating externally through an inlet and an outlet for a
temperature-controlled fluid for conditioning shell 6.

As shown 1n FIG. 1, system 1 also comprises a known
metering device 27 mounted on load cells 27a to feed inlet A
of unit 2 with precise measures or a continuous supply of
granulated sugar with a conveniently 2000-3000 micron grain
S1Ze.

As shown 1n FIG. 1, outlet B of unit 2 communicates with
a storage container 28, in turn connected to a known metering
device 29 mounted on load cells 29q to feed mlet A of unit 3
with precise measures or a continuous supply of ground sugar
containing at most 10% of 30-70-micron size grains. As
shown 1n FIG. 1, system 1 also comprises another four meter-
ing devices 31, 32, 33, 34 mounted on respective load cells
31a, 324, 33a, 34a to respectively feed mlet A of umit 3 with
precise measures or continuous supplies of powdered milk of
50-100 micron grain size, vegetable oils, cocoa powder of
100-200 micron grain size, and technological additives such
as soybean lecithin.

Unit 4, which, unlike units 2 and 3, 1s simply a mixing unit,
1s supplied by unit 3 with a mixture of the same grain size as
the semifinished product, and 1s connected to a further meter-
ing device 36 mounted on load cells 364 to feed inlet A of unit
4 with fluiditying vegetable fat. As shown in FIG. 1, process-
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ing chamber 12 of unit 4 1s connected to a vacuum unit 37 for
maintaining —0.1 to —0.5 bar negative pressure in chamber 12.

The semifinished confectionary product 1s produced as
tollows. Metering device 27 feeds granulated sugar into unit
2 through respective inlet A, and respective shait 15 1s then
rotated at a speed ranging between 200 and 10,000 rpm, and
conveniently of 5000 rpm, for a time ranging between 0.5 and
5> minutes, and conveniently for 4 minutes. As the shaift
rotates, the centrifugal force produced by appendixes 18, and
the small distance D between the ends of appendixes 18 and
the inner surface 6a of shell 6, grind the sugar to a grain size
containing at most 10% of 30- to 70-micron size grains. As
the sugar 1s ground, the centrifugal force also spins 1t onto
iner surface 6a of shell 6, where 1t forms a layer of a thick-
ness S (FIG. 2) ranging between 0.2 and 4 millimetres. Dur-
ing the grinding process, shell 6 1s maintained at a tempera-
ture of =80 to +15° C. by feeding a conditioning fluid, e.g.
liquid nitrogen, through respective chamber 21.

The ground sugar 1s fed to storage container 28, and from
there to metering device 29, which feeds it to inlet A of unit 3.
Metering devices 31-34 also supply mlet A of unit 3, either
simultaneously or successively, with given amounts of pow-
dered sugar, vegetable oils, cocoa powder, and technological
additives, following which, shatt 15 of unit 3 is rotated at a
speed of 500 to 2000 rpm for 0.5 to 5 minutes, and at any rate
long enough to obtain homogeneous mixture of the same
grain size as the semifinished product. As the mixture is
ground, the corresponding processing chamber 1s maintained
at a temperature of +10 to +50° C. by feeding conditioning
fluid through respective chamber 21.

The mixture 1s then transferred to and mixed further 1n unit
4, to which metering device 36 adds a given amount of veg-
ctable fat. Shait 15 ofunit 4 1s rotated at a speed of 500 to 2000
rpm for 0.5 to 3, and preferably for 4, minutes, and at any rate
long enough to obtain a perfectly homogenous mixture of
substantially the same viscosity as the semifinished product.
After the vegetable fat 1s added, the processing chamber of
unit 4 1s maintained at a temperature of 40 to 60° C., by
teeding conditioning fluid through respective chamber 21,
and at a pressure of —0.1 to —-0.5 bar.

Once mixing 1s completed, the semifinished product 1n unit
4 1s transferred to a storage container.

As will be clear from the above description, the semifin-
1shed product described 1s prepared using the ‘continuous
orinding’ method, 1.e. grinding some of the ingredients, 1n this
case sugar, before mixing 1t with the other ingredients, and
then grinding 1t again together with the other ingredients to
obtain a perfectly homogenous mixture, already with the
same grain size as the semifinished product to be prepared.

The described preparation method provides above all for
producing semifinished confectionary products with no need
for conventional conging, grinding, and mixing devices,
which complicate the system and increase system cost and
production time. At the same time, the described method
provides for producing pertectly homogeneous semifinished
confectionary products of given constant grain size from
course ingredients, in particular sugar, that are therefore
readily available and easy to manage. In fact, the material
being processed 1s spun onto, and forms a thin layer on, the
lateral walls of the processing chamber; and the difference 1n
speed between the layer of material on the rotating radial
appendixes of the relative shaft and the layer of material on
the 1nner wall of the processing chamber produces relative
movement, and therefore thorough mixing and grinding, of
the matenial.

Semifinished confectionary products can thus be produced
fast using a system which, being ‘modular’, 1s extremely
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simple 1n design, easy to control, and, above all, compact.
Units 2, 3 and 4, 1n fact, all form part of the same class, and
range between 1350 and 500 mm in diameter, and 200 and
2000 mm 1n length.

The significant reduction, as compared with conventional
methods, of the number of parts coming into contact with the
product drastically reduces washing operations between
batches and simplifies the washing when making production
changeovers. Thanks to this feature, the same system, as
opposed to dedicated lines, can be used for producing differ-
ent semifinished products.

Clearly, changes may be made to system 1 and the method
described without, however, departing {from the protective
scope as defined 1n the accompanying Claims. As regards the
method, the ingredients may obviously differ from those
referred to by way of example.

As for the system, this may, obviously, even comprise only
one centrifugal unit, similar or identical to one of units 2-4,
which first grinds one of the imngredients, ¢.g. the granulated
sugar, and 1s then loaded with the other ingredients, either all
together or one at a time, grinding the mixture further each
time. Once mixing 1s completed, the vegetable o1l 1s added,
again in the same centrifugal unit. This 1s a highly compact,
low-cost solution which, compared with the one described
above, provides for further reducing production changeover
cleaning time.

The mvention claimed 1s:

1. A method of producing a semifinished confectionary
product having a grain size, comprising:

providing a first centrifugal unit having a tubular shell

closed at opposite ends by two walls for defimng an
clongated processing chamber housing a motorized
shaft fitted integrally with one or more coiled rows of
radial appendices;

providing a second centrifugal unit having a tubular shell

closed at opposite ends by two walls for defimng an
clongated processing chamber housing a motorized
shaft fitted integrally with one or more coiled rows of
radial appendices;

providing a third centrifugal unit having a tubular shell

closed at opposite ends by two walls for defining an
clongated processing chamber housing a motorized
shaft fitted integrally with one or more coiled rows of
radial appendices;

grinding sugar within the first centrifugal unit from a first

grain size to a second grain size, the second grain size
being smaller than the first grain size, the second grain
s1ze being larger than the grain size of said semifinished
confectionary product, and outputting ground sugar
from said first centrifugal unait;

mixing said ground sugar with at least one second 1ngre-

dient inside said processing chamber of said second
centrifugal unit by rotating said shatit of said second
centrifugal unit inside said chamber of said second cen-
trifugal unit to move said ground sugar and said at least
one second ingredient inside said chamber of said sec-
ond centrifugal unit along at least one straight, horizon-
tal, simultaneous grinding and mixing path, and to
simultaneously grind and mix the ground sugar and the
at least one second 1ngredient to form a mixture of the
same grain size as the grain size of said semifinished
confectionary product;

taking said mixture out of said chamber of said second

centrifugal unit through an outlet of said processing
chamber of said second centrifugal unit, wherein said
step of simultaneous grinding and mixing includes spin-
ning the whole of said ground sugar and of said at least
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one second ingredient onto lateral walls of said process-
ing chamber of said second centrifugal unit to form a
layer of a predetermined thickness thereon; a difference
in speed between said layer on said lateral walls and said
radial appendices of said second centrifugal unit produc-
ing relative movement, and therefore thorough mixing
and grinding; and

inputting said mixture into the third centrifugal unait.

2. A method as claimed 1n claim 1, wherein said mixing,
step 1s carried out by rotating said shaft of the second cen-
trifugal unit at a speed of 200 to 10,000 rpm for 0.5 to 5
minutes.

3. A method as claimed 1n claim 2, wherein said mixing,
step 1s carried out by rotating said shaft of the second cen-
trifugal unit at a speed of 500 to 2,000 rpm for 0.5 to 5
minutes.

4. A method as claimed 1n claim 1, wherein said processing
chamber of the second centrifugal unit 1s 1dentical to the
processing chamber of said first centrifugal unait.

5. A method as claimed 1n claim 4, further comprising the
step of feeding the ground sugar to a storage device before
moving it towards said second centrifugal unit for grinding,
and mixing.

6. A method as claimed 1n claim 1, further comprising the
step of adding at least a third ingredient to said mixture;
mixing said third ingredient to said mixture to form a further
mixture; and bringing said further mixture to a given tem-
perature and viscosity to obtain said semifinished confection-
ary product.

7. Amethod as claimed 1n claim 1, wherein said processing
chamber of the first centrifugal unit 1s maintained at a tem-
perature between —80° C. and +15° C.

8. A method as claimed 1n claim 1, wherein said processing,
chamber of the second centrifugal unit 1s maintained at a
temperature between +10° C. and +50° C.

9. Amethod as claimed 1n claim 6, wherein said processing,
chamber of the third centrifugal unit 1s maintained at a tem-
perature between 40° C. and 60° C.

10. A method as claimed in claim 6, wherein, after adding
said third ingredient, said processing chamber of the third
centrifugal unit 1s maintained at a negative pressure.

11. A method as claimed 1n claim 10, wherein, after adding
said third ingredient, the pressure of said processing chamber
of the third centrifugal unit 1s reduced to -0.1 to —0.5 bar.

12. A method of producing a semifinished confectionary
product having a grain size, comprising:

providing a first centrifugal unit having a tubular shell

closed at opposite ends by two walls for defimng an
clongated processing chamber housing a motorized
shaft fitted integrally with one or more coiled rows of
radial appendices;
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providing a second centrifugal unit having a tubular shell
closed at opposite ends by two walls for defimng an
clongated processing chamber housing a motorized
shaft fitted integrally with one or more coiled rows of
radial appendices;

providing a third centrifugal unit having a tubular shell
closed at opposite ends by two walls for defimng an
clongated processing chamber housing a motorized
shaft fitted integrally with one or more coiled rows of
radial appendices;

egrinding sugar within the first centrifugal unit from a first
grain size to a second grain size, the second grain size
being smaller than the first grain size, the second grain
s1ize being larger than the grain size of said semifinished
confectionary product, and outputting ground sugar
from said first centrifugal unait;

mixing said ground sugar with at least one second 1ngre-
dient inside said processing chamber of said second
centrifugal umt by rotating said shait of said second
centrifugal unit inside said chamber of said second cen-
trifugal unit to move said ground sugar and said at least
one second ngredient mnside said chamber of said sec-
ond centrifugal unit along at least one straight, horizon-
tal, simultaneous grinding and mixing path, and to
simultaneously grind and mix the ground sugar and the
at least one second 1ngredient to form a mixture of the
same grain size as the grain size of said semifinished
confectionary product, wherein said step of simulta-
neous grinding and mixing 1s carried out by rotating said
shaft of said second centrifugal unit at a speed of 200 to
10,000 rpm for 0.5 to 5 minutes, whereby the whole of
said ground sugar and of said at least one second 1ngre-
dient are spun onto, and form a layer on, lateral walls of
said processing chamber of said second centrifugal unit;
a difference 1n speed between said layer and said radial
appendices of the second centrifugal unit producing
relative movement, and therefore thorough mixing and
orinding; and

inputting said mixture into the third centrifugal unait.

13. Amethod as claimed in claim 12, wherein said layer has

a thickness ranging between 0.2 to 4 millimeters.

14. A method as claimed 1n claim 12, wherein the shaft of
the first centrifugal unit rotates at a speed of 200 to 10,000
rpm for 0.5 to 5 minutes.

15. A method as claimed 1n claim 12, wherein said semi-
finished confectionary product contains at most 10% of over
30-micron size grains, and has a viscosity of roughly 4000
Pascal-seconds.
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